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(54) Digital broadcast transmitter, receiver and method of receiving thereof 



(57) A receiver for the digital broadcasts with which 
an appropriate copy regulation is executed for a tempo- 
ral recording. Regarding the temporal recording of the 
programs of the digital broadcasts, either of the signals 
of the system including at least the signals, which rep- 



resent "recording permitted" or "recording prohibited", 
is received as the temporal record control data and the 
record control is executed in accordance with the tem- 
poral record control data to execute the temporal record- 
ing of the received broadcast program or not to execute 
the temporal recording. 
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Description 

[0001] The present invention relates to a method for 
receiving digital broadcast programs, and more partic- 
ularly, to a method for managing a temporal recording 
of received digital broadcast programs and an appara- 
tus employing the method. 

[0002] In general, in case of digital broadcastings, 
control data for permission/prohibition of copying the 
broadcast programs are often transmitted as a program 
related data together with the video and audio data 
streams and the like which composing the programs. 
The transmitted copy regulation data are used for de- 
termining permission/prohibition of recording the pro- 
gram at the time of the program recording by a recorder 
such as D-VHS VCRs. 

[0003] As an example of the copy regulation data, Fig: 
1 4 shows a syntax structu re of the digital copy regu lation 
descriptor described in "ARIB STD-B10, Issue No. 1 .2", 
which defines the program sequence data used for the 
digital broadcasts such as the BS or CS broadcast in 
Japan. In the syntax structure there is a 2-bit field so- 
called "digitaLrecording^controLdata", which de- 
scribes a copy generation control data. As shown in Fig. 
15, these 2-bit fields data "00", "01", "10" and "11" rep- 
resent "unconditionally copy permitted", "provider-con- 
ditioning copy", "single copy permitted" and "copy pro- 
tected", respectively. 

[0004] Also, in case of the limited reception programs, 
a program control data is included in the ECM (Entitle- 
ment Control Message) to be transmitted. And then a 
record control data for permission/prohibition of record- 
ing the program may be included in the ECM. According 
to "ARIB-STD-B25, Issue No. 1 .0" which defines a lim- 
ited reception system for BS digital broadcasts in Japan, 
as a response of the subscription checking command, 
which is one of the command/response between an IC 
card according to ECM and IRD, there is a video record 
control field (8-bit). 3-bit fields including therein one bit 
of the video record control field, as shown in Fig. 16, 
represents "video recording prohibited", "video record- 
ing permitted for subscribers only", and "video recording 
permitted". Based on these data, a permission/prohibi- 
tion of recording the program in interest is determined 
by the receiver and then the process is executed. 
[0005] By the way : in these days there is a time shift 
TV replay as an item of the promising functions in case 
that an accumulating media is provided on a receiver, 
which is randomly accessible to the media such as hard 
disc. The time shift TV replay is, as shown in Fig. 1 7, a 
function that enables TV replay while replaying a pro- 
gram from its beginning at an arbitrary time while the 
program on air is recorded. In this example, when a TV 
viewer has reserved a recording of program A from 8: 
00 PM, he can start the TV replay at any time, for ex- 
ample, from 8:^0 PM, without waiting until the end of the 
program at 9:30 PM. 

[0006] This time shift TV replay can be accomplished, 



if a temporal recording is possible without relying upon 
a long-lasting recording of the program. Also, this can 
be accomplished as this is different from a normal re- 
cording of the program, even if the replay is limited to a 
certain extent, for example, there is a limitation for such 
as a period allowed for replays or the maximum number 
of replays. 

[0007] In the meantime, as described above, accord- 
ing to the subscription checking data on the copy regu- 
lation data and ECM, if the recording is permitted, the 
replay is also possible without limitation. While in case 
of "copy-protected" a TV replay is permitted only in a 
real time manner. For this reason, in the case of a func- 
tion that has assumed a temporal recording/temporal re- 
play, such as the time shift TV replay, it is accomplished 
only in case that the program is permitted for recording. 
Thus not only intentions of the contents-provider cannot 
be fully reflected, but also the interest of the TV viewers 
will be limited. 

[0008] As described above, in case that feasible fea- 
tures in a temporal recording/temporal replay such as a 
time shift TV replay will be provided in receivers, such 
features had accomplished only for programs permitted 
their recording and capable of replay without limitation 
in the conventional system. Thus there were problems 
such as that the intention of the contents-provider can- 
not be reflected fully, so that the interest of the TV-viewer 
had been limited. 

[0009] As described above, as to the program for the 
digital broadcasts, in case of the conventional copy reg- 
ulation method, which controls recordings of video/au- 
dio data, there was no copy regulations for the temporal 
recording for the sake of the time shift TV replay. There- 
fore, there were problems that appropriate copy reguia- 
tions acceptable to both of the contents-provider and the 
TV-viewer were not executed. 

[0010] Therefore, it is an object of the present inven- 
tion to provide a transmitter for the digital broadcasts, a 
receiving method and a receiver, wherein an appropri- 
ate copy regulation can be executed for a temporal re- 
cording. 

[0011] In order to accomplish the above-mentioned 
object, according to the principal aspect of the present 
invention, a receiver which executes a record control of 
the digital broadcasts can be provided, wherein any sig- 
nal is received as temporal record'control data either 
signal of the system, which includes signals that mean 
at least "recording permitted" and "recording prohibited" 
as to a temporal recording of a programs of the digital 
broadcasts, which manages permission/prohibition of 
temporal recording of the received broadcast program 
according to the temporal record control data. 
[0012] Therefore, in accordance with the present in- 
vention, an appropriate copy regulation can be executed 
55 for the temporal recording. 

[0013] Additional objects and advantages of the 
present invention will be apparent to persons skilled in 
the art from a study of the following description and the 
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accompanying drawings, which are hereby incorporat- 
ed in and constitute a part of this specification. 
[0014] A more complete appreciation of the present 
invention and many of the attendant advantages thereof 
will be readily obtained as the same becomes better un- 
derstood by reference to the following detailed descrip- 
tion when considered in connection with the accompa- 
nying drawings, wherein: 

r Fig. 1 is a block diagram showing an example of 
constitution of a transmitter in accordance with an 
embodiment of the invention; 
. - Fig. 2 is a block diagram showing an example of 
constitution of a receiver in accordance with an em- 
bodiment of the invention; 

Fig. 3 is a table for explaining an example of the 
meaning of copy regulation data for a digital broad- 
casts in accordance with an embodiment of the in- 
vention: 

Fig. 4 is a flowchart for explaining the interpretation 
procedure for the record control in accordance with 
an embodiment of the invention; 
Fig. 5 is a flowchart for explaining the interpretation 
procedure for the replay control in accordance with 
an embodiment of the invention; 
Fig. 6 is a block diagram showing the constitution 
of a transmitter in accordance with another embod- 
iment of the invention; 

Fig. 7 is a table for explaining an example of the 
meaning of record control data in accordance with 
another embodiment of the invention; 
Fig. 8 is a flowchart for explaining the interpretation 
procedure of the record control in accordance with 
another embodiment of the invention; 
Fig. 9 is a flowchart for explaining the interpretation 
procedure of the replay control in accordance with 
another embodiment of the invention; 
Figs. 10a - 10c are tables for explaining examples 
of the temporal record control descriptors in accord- 
ance with still another embodiment of the invention; 
Fig. 1 1 is a time-chart for explaining a partial replay 
in time in accordance with still another embodiment 
of the invention; 

Fig. 12 is a flowchart for explaining the interpreta- 
tion procedure of the record control in accordance 
with still another embodiment of the invention; 
Fig. 13 is a flowchart for explaining the interpreta- 
tion procedure of the replay control in accordance 
with stilljanother embodiment of the invention; 
Fig. 14 is a table for explaining an example of the 
syntax structure for the digital copy regulation de- 
scriptor in prior arts; 

Fig. 15 is a table for explaining an example of the 
digital copy regulation data in prior arts; 
Fig. 16 is a table for explaining an example of the 
video record control data of the limited reception of 
broadcast in prior arts; and 

Fig. 17 is a time-chart for explaining the time shift 



TV replay in prior arts. 

[0015] Hereinafter, preferred embodiments of the 
present invention will be described in reference to the 
5 accompanying drawings, Figs. 1 to 14. 

<First Embodiment 

[0016] The first embodiment presents a system 
10 wherein a signal for indicating possibility/impossibility of 
the temporal recording for programs is transmitted from 
a transmitter by using program sequence data, i.e., a 
digital copy regulation descriptor, while programs per- 
mitted a temporal recording undergoes limitations of the 
is time shift replay span. 

[0017] As the program, sequence data, either of a 
PMT (Program Map Table), an EIT (Event Information 
Table) and an SDT (Service Definition Table) can be 
used. 

20 [0018] Fig. 1 shows an example of the basic configu- 
rations for the digital broadcasting transmitter according 
to the present embodiment. 

[0019] The transmitter is comprised of an MPEG vid- 
eo encoder 11 for encoding video and audio signals, an 

25 MPEG/AC3 audio encoder 12, scramblers 13, 17 for 
scrambling the encoded video and audio signals, a 
scramble key (Ks) generators 14, 18 for generating 
scramble keys for video and audio signals, a work key 
(Kw) generator 110 for generating work keys used for 

30 encrypting the scramble keys, an EMM (Entitlement 
Management Messages) generator 111 for generating 
EMMs (Entitlement Managing Messages) by encrypting 
outputs from the work key generator 1 1 0, ECM (Entitle- 
ment Control Message) generators 16, 19 for generat-~ 

35 ing ECMs by encrypting the scramble keys and the work 
keys respectively, a temporal record control data def iner 
1 1 2 for defining the temporal record control data, a pro- 
gram related data generator 113 for generating the pro- 
gram related data, multiplexer 15 for multiplexing those 

40 data, an FEC encoder 1 1 4 for executing error correction 
coding on the multiplexed signals, and a modulator 115 
for modulating the coded signals. 
[0020] The signals of video and audio for the digital 
broadcast are supplied to an MPEG video encoder 11 

^5 and an MPEG/AC 3 audio en encoder 12 respectively. 
The video signal is encoded by the MPEG video encod- 
er 1 1 and is supplied to a scrambler 1 3. At the scrambler 
13, the video signals coded according to the scramble 
keys generated by a scramble key generator 14 are 

50 processed for scrambling and are supplied to the multi- 
plexer 15. 

[0021 ] Meantime, the scramble key generated by the 
scramble key generator 1 4 is also supplied to ECM gen- 
erator 16, generates ECM by encrypting and supplied 
55 to the multiplexer 15 as common data. 

[0022] Similarly, the audio signals are supplied to the 
multiplexer 15 through a scrambler 17. Also, as to the 
scramble key, the keys generated by the scramble key 
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generator 18 are used and ECM are generated and en- 
crypted in the ECM generator 1 9 and are supplied to the 
multiplexes 15. 

[0023] Furthermore, the work keys used for the en- 
crypting these scramble keys are generated in the work 5 
key generator 110 and are encrypted in the EMM gen- 
erator 111 to generate EMM, which are supplied to the 
multiplexer 15 as individual data. 
[0024] Now, the temporal record control data for the 
program are defined in the temporal record control data 10 
definer 1 1 2, and are supplied to the program related da- 
ta generator 113. At the program related data definer 
1 12, the same data and other program related data are 
converted into descriptors, and further to the transfer- 
ring format so-called "section" and are supplied to the *5 
multiplexer 15. 

[0025] Now, an example of the case that a copy reg- 
ulation data regarding the temporal recording are also 
defined in the digital copy regulation descriptor is shown 
in Fig. 3. At the digital copy regulation data (2-bit data) 20 
of the same descriptors, "01 " which corresponds to pro- 
vider-conditioning copy is defined as "coping is prohib- 
ited and a temporal recording only is permitted". 
[0026] Also in order to ensure the conformity with the 
previous definition regarding other values, it shall be de- 25 
fined so as to be understood as follows: in case of the 
"copy-permitted" the temporal recording is also permit- 
ted, and in case of the "copy-protected" the temporal 
recording is also prohibited. 

[0027] Further, in the multiplexer 15, each input 30 
stream is allocated with an identifier so-called PID 
(Packet ID), divided into a packet in fixed length of 1 88 
bites and multiplexed, and is as a transport stream 
(hereinafter abbreviated to TS) supplied to FEC (error 
correcting) encoder 114. 35 
[0028] The FEC encoder 114 encodes TSs supplied 
thereto by a convolution coding such as the Viterbi-cod- 
ing or RS (Read-Solomon) coding. The encoded data 
are then supplied to a modulator 1 15. In the modulator 
115 a digital modulation such QAM or QPSK is execut- 40 
ed. Then the digital data are converted to analog signals 
and further converted to high frequency (RF) signals for 
outputting as broadcast signals. 

[0029] Now, an example of a basic configuration of the 
receiver for the digital broadcasts transmitted (hereinaf- *s 
ter so-called IRD) by the aforementioned transmitter is 
shown in Fig. 2. 

[0030] The high frequency digital signals input from 
the antenna terminal are inputted through a tuner into 
the demodulatpr 21 . In the demodulator 21 , the signals so 
are A/D converted and then the digital modulated sig- 
nals are demodulated, for example, on the transmitter 
side such as QAM or QPSK, and are supplied to the 
FEC (error correcting) decoder 22. 

[0031] At the FEC decoder 22, the signals which have 55 
been encoded by the convolution encoding such as the 
Viterbi-encoding or encoded by the RS (Read-Solo- 
mon)-encoding are decoded and then supplied to the 



descrambler 23. At the descrambler 23, the scrambled 
signal of video and audio of the designated program is 
descrambled according to the scramble key, and is out 
putted to the transport processor 25 through the selector 
24. 

[0032] At the transport processor 25, the predeter- 
mined service is selected by a broadcast program-se- 
lector 26 such as remote controller among generally as 
plurality of the programs which have been multiplexed 
on the from of'TS. The signals of video and audio com- 
posing the program are separated by a multiplex-proc- 
essor and demultiplexed. The respective signals of vid- 
eo and audio are reversed to the respective compressed 
signals, and are supplied to the MPEG video decoder 
27 and the MPEG/AC3 audio decoder 28. 
[0033] At the transport processor 25, the program re- 
lated data such as PSI (Program Specific Information) 
and SI (Service Information), which are multiplexed to- 
gether with the video and audio, are separated and then 
supplied to the program related data regenerator 29. 
[0034] And, in the MPEG video decoder 27, while the 
decoded video frame is stored in the DRAM (not shown), 
the signals, which have been encoded by means of 
MPEG2 video high efficiency coding system, is decoded 
into the forms of digital color component signals Y, Cb 
and Cr. These color component signals are then multi- 
plexed with a graphic output from an on-screen display 
(OSD) processor 210 in an adder 211, if desired, 
[0035] The audio signals, also same as the, are output 
after decoding in the MPEG/AC3 audio decoder 28. 
[0036] Meantime, when this IRD outputs analog data, 
the output of the video from the adder 211 (not shown) 
is output, for example, by converting into NTSC-analog 
composite signals through an NTSC encoder. Also the 
output from the MPEG/AC3 audio decoder 28 is sup- 
plied to the audio ^D/A converter and are output as ana- 
log audio signal. 

[0037] In order to appropriately execute these signal 
processings, a micro-controller 21 2 is provided. The mi- 
cro-controller 21 2 also supports peripheral devices. At 
the micro-controller 212, for example, in accordance 
with the service designations input from the broadcast 
program selector 26, the PSI data regenerated in the 
program related data regenerator 29 are analyzed: and 
then the respective transfer-identifiers such as video 
and audio signal composing the specified service (pro- 
gram) are set in the transport processor 25. 
[0038] Also, the related data necessary for descram- 
bling process is analyzed and this PID is set in the de- 
scrambler23. Furthermore, the operations in the periph- 
eral devices such as the MPEG video decoder 27, the 
MPEG/AC3 audio decoder 28, the program related data 
regenerator 29 and the OSD processor 210 are control- 
led. Especially, the micro-controller 212 instructs the 
OSD processor 210 to display the EPG (Electronic Pro- 
gram Guide), while the data maintained and managed 
in the program related data regenerator 29 are proc- 
essed and edited as the case may be. 
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[0039] In the meantime, in the IRD, the recording/re- 
play device 213 is connected by means of a digital in- 
terface 214. 

[0040] When a start time for recording a specific serv- 
ice program' is designated among the multiplexed sig- 
nals of the digital broadcasts under reception, by means 
of the recorded program selector 215 such as a remote 
controller, the micro-controller 212, which has received 
k the instruction, analyzes the designated program relat- 

* ed data, same as in the case of a real time replay of 

broadcast programs, and the respective transmission 
identifiers are defined in the transport processor 25 and 
the descrambler23. As a result, the transport processor 
25 demultiplexes the necessary data and outputs to the 
recording/replay device 213 through the digital interlace 
214. 

[0041] Meantime, DVB specifies that, when program 
(s) are selected and recorded (the stream of the record- 
ed program is so-called a partial TS), the accumulated 
related data so-called SMI (Storage Media Interopera- 
bility Table) shall be prepared in the IRD and shall be 
inserted instead of the SI. 

[0042] In the SMI there are two tables: a SIT (Selec- 
tion Information Table), which describes the data of the 
programs recorded and selected, and a DIT (Disconti- 
nuity Information table), which describes the discontinu- 
ity of the data of SI. 

[0043] The SIT is prepared by extracting and editing 
the data regarding the programs and/or services record- 
ed and selected from the SI which are multiplexed in the 
broadcast signals by means of the SIT generator 221, 
and are multiplexed into the recording signals in the 
transport processor 25. 

[0044] Also, the DIT is inserted into the record stream, 
when SI data may become discontinuous in the DIT gen- 
erator 222, as the data indicating the discontinuity. 
[0045] In case of replay processing, both of the selec- 
tor 24 and the recorded program selector 215 selects 
and outputs the input from the record replay processing 
side. At the transport processor 25, same as in the case 
of broadcast reception replay, a certain specified service 
is selected by a replay program selector 21 6 such as a 
remote controller among the multiplexed signals in the 
form of TS, and the video and audio signals composing 
the prograrp are multiplex-processed, demultiplexed 
and then returned to the respective compressed signals, 
which are supplied to the MPEG video decoder 17 or 
PEG/AC audio decoder 28. Also the program related da- 
ta such as PSI and SIT which are multiplexed together 
with video and audio data are also separated and then 
supplied to the program related data regenerator 29. 
[0046] Now, the record control process and the play- 
back control process in the IRD are described in detail 
hereinafter.! 

[0047] Regarding the recording process, the micro- 
controller 21 2 as mentioned above in relation to the con- 
trol of the record in the sequence, as shown in Fig. 4. 
[0048] At first, if it is determined that an instruction for 



the recording start is received at the step S41 , the proc- 
ess goes to the step S43 by looking up the digital copy 
regulation data at the step S42. If the value of the digital 
copy regulation data is not "1 1 " which represents "copy- 
5 protected" and "temporal recording prohibited" at the 
step S43, the process goes to the step S44. 
[0049] At the step S44, it is determined whether the 
digital copy regulation data is "10" (single authorized 
copy permitted and also a temporal recording is permit- 
to ted) or not. If the digital copy regulation data is "10", a 
copy generation regulating process is executed at the 
step S45, and a recording process is executed at step 
S46. 

[0050] Also, if it is determined that the digital copy 
15 control data is "11" in the step S43, it means that the 
recording is prohibited, as shown in Fig. 3, and the re- 
cording prohibiting process is executed in such a way 
that the intention is displayed on the OSD (On-Screen 
Display) at the step S47. The recording process is con- 
20 tinued until the instruction for the recording prohibition 
is received. 

[0051] Now, the micro-controller 212 executes the 
control of the replay of the temporarily recorded program 
in the procedure shown in Fig. 5. At first, a maximum 

25 shift time Smax is preset at the step S51 between the 
transmitting and receiving devices in advance. When 
the instruction for replay start is received at the step S52, 
the present time and the program broadcast stop time 
are compared each other at the step S53. 

30 [0052] At step S53, if it is determined that the present 
time has not yet reached the program broadcast stop 
time, the process goes to step S54 and the time shift 
span Ts, namely "difference between present time and 
program broadcast start time" and "maximum shift time- 

35 are compared each other and the smaller value is taken 
up. 

[0053] For example, provided that the maximum shift 
time is 30 minutes and a certain program has been start- 
ed and it is now 9:40, a difference between the present 
40 time and the program broadcast start time, that is, the 
program broadcast elapsed time is 40 minutes, there- 
fore the maximum shift time is shorter, the time shift 
span Ts becomes 30 minutes. 

[0054] Now, the process goes to the step S55 and it 
45 is determined whether the present replay position is 
more than the "difference between present time and 
time shift span" and less than the present time or not.. 
In other words , the program can be replayed in the range 
from9:10 PMto 9:40 PM. Accordingly, the process goes 
so to the step S56 and wherein the time shift TV replay is 
executed from 9:10. 

[0055] On the other hand, at the step S53, if it is de- 
termined that the present time has passed the program 
broadcast stop time, as the broadcasting has already 
55 ended, a temporal recording is not executed and then 
the temporal recorded data is deleted at the step S57. 
[0056] As described above, the replay and the control 
of the temporarily recorded data can be executed in the 
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receiver according to the temporal record control data 
by transferring the same on the program sequence data, 
i.e., a digital copy regulation descriptor. 
[0057] In this embodiment, the program sequence da- 
ta transmitted together with the program of the normal 
digital broadcasts are used as the data for the temporal 
record control, and it is not necessary to add a new sig- 
nal. 



<Second Embodiments 

[0058] In the embodiment, the temporal recording 
means the case that the replay starts before the record- 
ing ends. However, a temporal recording can be under- 
stood not only as such a case but also the case that the 
replay expiry time is set and the replay is executed be- 
. fore the replay expiry time. Now, the case that the tem- 
poral recording permission/prohibition data is transmit- 
ted according to the limited reception related data ac- 
cording to such an embodiment, will be described. In 
other words, the temporal recording permission/prohibi- 
tion data is transmitted by utilizing the limited reception 
related data from the transmitter, the program permitted 
for a temporal recording is limited for the use in the re- 
ceiver by means of the replay expiry time. 
[0059] An example for the basic configurations of the 
transmitter according to the embodiment is shown in 
Fig. 6. 

[0060] The temporal record control data which is de- 
fined in the temporal record control data definer 612 is 
supplied to the ECM generators 66 and 69, is the only 
a difference from the embodiment shown in Fig. 1. At 
the ECM generators 66, 69, video record control data of 
one bite including the temporal record control together 
with an encrypted scramble key, as shown in Fig. 7 are 
generated and then supplied to the multiplexer 65. 
[0061] Meantime, in this example, the temporal 
record control data which are defined in the temporal 
record control data definer 612 are not supplied to the 
program related data generator 613, but the temporal 
record control data of the program may be appropriately 
set into the ECM and the program sequence data re- 
spectively. 

[0062] Also, the basic configuration of the receiver is 
similar to the Fig. 2 of the-mentioned first embodiment. 
The ECM is demultiplexed in the transport processor 25 
together with an EMM and are as common data and in- 
dividual data supplied to the IC card (not shown) insert- 
ed into the receiver. In the IC card (not shown), the en- 
crypted work-key and scramble-key are decoded, and 
then loaded in the descrambler 23 and enables the de- 
scrambling process for video and audio. 
[0063] The procedure forthe record control in this em- 
bodiment is shown in Fig. 8. At first, if it is determined 
that the instruction of the recording start is received at 
the step S81 , a subscription checking command is is- 
sued according to the ECM reception at the step S82. 
Now, a response is received from the IC card at the step 



S83 and looks up the video record control data. 
[0064] At the step S84, if it is determined that the value 
of the video record control data is M 0x00'\ as it means 
that the video recording is prohibited from Fig. 7, the 
5 process goes to the step S85 and executes a process 
for prohibiting recording in such a way that a message 
presenting that recording is prohibited is displayed on 
the display. 

[0065] At the step S84, if it is determined that the value 
10 of the video-record control data is not "0x00", the proc- 
ess goes to the step S86 and it is determined whether 
or not it is "0x1 0". If the value of the video control data 
is M 0x10" at the step S86, as it means that the video re- 
cording is permitted, the process goes to the step S87 
is and wherein it is executed the recording process. 

[0066] At the step S86, if it is determined thatthe value 
of the video record control data is not " 0x1 0", the proc- 
ess goes to the step S88 and wherein it is determined 
whether or not it is "0x02". If the value of the video record 
20 control data is " 0x02" at the step S88, as it means the 
temporal video recording is permitted according to Fig. 
7, the process goes to the step S89 and wherein it is 
executed the temporal recording. 
[0067] AtthestepS88, if it is determined thatthe value 
25 of the video record control is not "0x20", the process 
goes to the step S810 and it is determined whether or 
not it is "0x01". If the value of the video record control 
data is "0x01", the recording is permitted only for sub- 
scribers, as shown in Fig. 7. Then, the process goes to 
30 the step S811 whereat a determination about paying to 
appropriate programs or not and its entry are relegated 
to viewers through the OSD. 

[0068] At the step S81 1 , if it is determined that the TV- 
viewer inputs that he pays for the program, the process ™ 
35 goes to the step S812 and wherein it is executed the 
recording process. If the TV-viewer does not agree to 
pay forthe program, the recording process is not exe- 
cuted. 

[0069] At the step S810, if it is determined that the 
40 value of the video record control data is not "0x01 the 
process goes to the step S813, and it is determined 
whether or not it is "0x03". If the value of the video record 
control data is "0x03", the process goes to the step S814 
and it allows the TV-viewer to select through the OSD 
45 whether he wishes to pay or not to pay for the program 
on the OSD display. If the TV-viewer pays for the pro- 
gram, it executes the temporal recording process at the 
step S81 5. If the TV-viewer did not pay for the program, 
the recording process is not executed. 
50 [0070] On the other hand, if it is determined that the 
value of the video record control data is not "0x03" at 
the step S813, the process goes to the step S816, and 
it is determined whether or not it is "0x04". If the value 
of the video record control data is "0x04", as it means 
55 that the video recording is permitted for the subscriber 
only, as shown in Fig. 7 and the temporal video record- 
ing is also permitted, the process goes to the step S81 7 
and allows the TV-viewer to select through the OSD 
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whether he wishes to pay or not to pay for the program. 
[0071 ] When the TV-viewer inputs that he pays for the 
program at the step S81 7, the process goes to the step 
S818 and wherein it is executed the recording process. 
When he did not pay forthe program, the temporal video 5 
recording is permitted, the process goes to step S819 
and wherein it is executed the temporal recording proc- 
ess. At the step S816, if it is determined that the value 
of the video record control data is not "0x04", it does not 
correspond to either of the cases, as shown in Fig. 7, 10 
the process goes to step S820 and executes the prede- 
termined error correction process. 
[0072] Now, the procedure of the replay control proc- 
ess in this embodiment will be described in reference to 
Fig. 9. At first, at the step S91 , the replay expiry time is 15 
preset to both of the transmitter and the receiver. At the 
step S92, if It is determined that the instruction for the 
replay start is received, the process goes to the step 
S93 and it is determined by looking up the present date 
whether or not, the present date has reached the replay 20 
expiry time at the next step S94. 

[0073] At the step S94, if it is determined that it is 
checked that the present date has not passed the replay 
expiry time, the process goes to the step S95 and the 
replay process is executed. On the other hand, if it is 25 
determined that it is found that the present date has 
passed the replay expiry time at the step 94, the process 
goes to the step S96 and it is checked whether or not 
the TV-viewer has renewed the subscription for TV re- 
play. When the renewal of the subscription is checked 30 
at the step S96, the process goes to the step S97 and 
the subscription details is looked up. 
[0074] It is checked whether or not the replay is per- 
mitted at the step S98 by looking up the subscription 
details at the step S97. When it is checked that the re- 35 
play is permitted, the process goes to the step S99 and 
the replay process is executed. 

[0075] When it is checked that the replay is not per- 
mitted at the step S98, and if it is determined that it is 
checked that the subscription is not renewed by the TV- *o 
viewer at the step S96, in the both cases the process 
goes to the step S910 and "the replay is not permitted" 
is executed :in such a way by displaying that the replay 
is not permitted. 

[0076] As described above in relation to the embodi- *s 
ment, the temporal record control data are transmitted 
from the transmitter by writing in the limited reception 
related data. Thus the replay of the temporarily recorded 
program can be executed according to the temporal 
record control data which are included in the limited re- 50 
ception related data in the receiver. 
[0077] Also, it is also possible to define that the tem- 
poral recording is a TV replay which does not exceeds 
the replay expiry time. Meantime, it is also possible to 
have the temporal recording program, of which replay 55 
has been once prohibited due to the exceeding the lim- 
itation, made available for playback by revising the TV 
replay subscription. 



<Third Embodiment 

[0078] It is also possible to define thetemporal record- 
ing as that the maximum number of replays is to be less 
than a predetermined value. On the other hand, the tem- 
poral record control data can be transmitted independ- 
ently. 

[0079] In this embodiment, descriptors are newly de- 
fined in the program sequence data and the temporal 
record control data are transmitted from the transmitter, 
and in the receiver the replay is prohibited when the 
number of past replays of the programs permitted for 
the temporal recording has exceeded a predetermined 
value in the receiver. 

[0080] The constitution of the transmitter and the re- 
ceiver is similar to those of Figs. 1 and 2 of the respective 
embodiments. 

[0081 ] On the transmitter side, in the program related 
data generator 1 1 3 according to the output from thetem- 
poral record control data definer 112, descriptors, as 
shown in Figs, 10a, 10b and 10c are defined. 
[0082] The prepared descriptors are mentioned on 
the corresponding tables such as the PMT or the EIT, 
and are supplied to the multiplexer 15. The newly de- 
fined descriptors are named here the temporal record 
control descriptors. 

[0083] Now, the "temporal_digitaLrecordability_flag ,, , 
as shown in Fig. 10a represents whether or not a tem- 
poral recording is permitted. For example, as shown in 
Fig. 10b t when the one bit is "0", a temporal recording 
is not permitted and when it is "1 ", the temporal record- 
ing is permitted. 

[0084] The "num_of_replay n field, as shown in Fig. 
10a, represents the maximum number of replays (G~to- 
15) which is preset in the transmitter, when a program 
in interest has been temporarily recorded. 
[0085] The "over_process_contror field, as shown in 
Fig. 10a, is also defined in the transmitter for handling 
a process when the temporal recording program has ex- 
ceeded the u num_of__replay" value specified as de- 
scribed before. And, as shown in Fig. 1 0c, when the val- 
ue is "01 0", it means that the replay of the temporarily 
recorded program is limited in time. Therefore, in this 
case, the replay is limited in time, and parameters, as 
shown in Fig. 11, are provided. 

[0086] In Fig. 11 , M partial_replay_unir is a unit for the 
partial replay from the beginning of the program start of 
the temporal recording program and the period is re- 
peated till the end of. the program. Now, 
"partial_replay_on_time" is to define the indicative time 
within the period of the ,, partial_replay_unit ,, , and 
"partiaLreplay_ofMime u is to define the non-indicative 
time following thereafter. 

[0087] On the other hand, at the receiver, the program 
related data including the temporal record control de- 
scriptor are replayed, analyzed and record-controlled by 
the program related data regenerator 29, as shown in 
Fig. 2. This procedure will be described in reference to 
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Fig. 12. The digital copy regulation data in this case is 
determined according to Fig; 3 except the case of "11". 
[0088] At first, if it is determined that the instruction 
for the recording is received at the step S121 , a digital 
copy regulation data described in the digital copy regu- 
lation is looked up at the step S122. 
[0089] At the step S1 23, it is checked whether or not 
the value of the digital copy regulation data is " 1 1 ". If the 
value of the digital copy regulation data is not "11" at the 
step S123, which means that copying is prohibited, the 
process goes to the step S 1 24 and it is checked whether 
or not the value is "10". 

[0090] At the step S124, if it is determined that the 
value of the digital copy regulation data is "10", as it 
means that a copying in one generation only is allowed, 
as shown in (fig. 3, a copy generation regulating process 
is executed at the step S1 25 and a recording process is 
executed at the step S126. On the other hand, if it is 
determined that the value of the digital copy regulation 
data is "1 1 " at the step S1 23, the temporal record control 
descriptor "temporaLdigitaLrecordability^flag", as 
shown in Fig. 1 0a is checked at the step S1 27. 
[0091] If the "temporaLdigitaLrecordability_flag" is 
"I" at the step S127, the process goes to step 128 and 
the temporal recording process is executed. 
[0092] If the ,l temporaLdigitaLrecordability_flag" is 
not "1" at the step S127, the process goes to the step 
S129 and the recording prohibiting process is executed 
in such a way that a message "recording is not allowed" 
is displayed on the screen. In the meantime, the routine 
for the recording process is continued until it receives 
the instruction for the stoppage of the recording. 
[0093] Now;the procedure for the replay control in the 
case of temporal recording will be described in refer- 
ence to Fig. 13. 

[0094] At first, at the step S131 , maximum number of 
replays specified in the "num^of^replay" field of the tem- 
poral record control descriptor is preset, while the 
number of past replays value is reset to zero at the step 
S132. K 

[0095] If the instruction for the replay start is received 
at the step S1 33, the process goes to the step S1 34 and 
the number of past replays RN and the maximum 
number of replays RNmax are compared with each oth- 
er. If it Is determined that the number of past replays RN 
Is less than the] maximum number of replays RNmax at 
the slep S1 34, )he process goes to the step 1 35 and the 
normal replay process is executed. Then the process 
goes to the step S136 and the number of past replays 
RN is incremented. 

[0096] At the step S134, if it is determined that the 
number of replay RN exceeds the maximum number of 
replays RNmax, the process goes to the step S137 and 
it is checked whether or not the "over_process_contror 
field value is "000". 

[0097] At the step S137, if it is determined that the 
"over_process_control" field value is "000", as it means 
the "deletion of the temporal recorded program data" ac- 



cording to Fig. 10c and therefore the process goes to 
the step S138 and the temporal recorded data are de- 
leted. 

[0098] On the other hand, at the step S1 37, if it is de- 
5 termined that the "over_process_contror field value is 
not "000", the process goes to the step S139 and it is 
checked whether or not the value is "001". At the step 
S1 39, if it is determined that the "over _process_control" 
field value is "001 ", it means "replay of temporal record- 
10 ed program' is prohibited" from Fig. 1 0c. and therefore 
the process goes to the step S1310 wherein the replay 
prohibition process is executed. 
[0099] At the step S139, if it is determined that the 
"over_process_control" field value is not "001 ", the proc- 
15 ess goes to the step S1311 and it is checked whether 
or not the "over_process_contror field value is "010" 
[0100] At the step S1311 , if it is determined that the 
"over_process_contror field value Is "01 0", as it means 
that replay of the temporal recorded program is limited 
20 , n time, and therefore, at the step S1312, a partial replay 
of the program is executed according to the parameters 
as shown in Fig. 1 1 , and a quality limitation of replay is 
accomplished. In other words, the picture is replayed in- 
termittently so as to raise the TV-viewer's interest to sub- 
25 scribe the entire program. 

[0101] In this embodiment although a partial replay in 
time has been explained as an example, it is also pos- 
sible to spatially limit a replay. That is, only a portion of 
the picture can be displayed, or a resolution of the pic- 
30 ture is so limited that the picture may be replayed blurry. 
[0102] In this embodiment, temporal record control 
data are transmitted from transmitters, by adding a de- 
scriptor defining the control data into the program se- 
quence data, and the replay control of the. temporarily " 
35 recorded program can be executed in receivers accord- 
ing to the descriptor. In this embodiment, when the max- 
imum number of replays has exceeded a limitation, a 
quality of replay may be limited. 
[01 03] As described above, a temporal recording can 
40 be defined as a replay from the point of time before the 
recording ends; a replay before the replay expiry time- 
or the number of past replays is less than the predeter- 
mined value. Also, the temporal record control data can 
be transmitted, while the meaning is added in addition 
45 to the data for control regarding the digital broadcasts 
program recording; and also while meaning is added in 
addition to the data for control regarding : the digital 
broadcasts received with limitation; or can be transmit- 
ted independently as the record control data for a tern- 
so poral recording. This transmitting method of the tempo- 
ral record control data and the aforementioned definition 
of the temporal recording can be completely independ- 
ently selected. Normally, in what case a temporal re- 
cording is executed, can be agreed upon in advance be- 
55 tween the transmitter and the receiver; or such a defini- 
tion can be transmitted from the transmitter to the re- 
ceiver in advance of the control data. Also in case the 
temporal record control data is not transmitted, how in- 
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terpretation shall be made, can be agreed upon in ad- 
vance. 

[01 04] According to the invention, a transmitter of dig- 
ital broadcasts with which an appropriate copy regula- 
tion can be executed for a temporal recording, and its 
receiving method and a receiver are provided. There- 
fore, functions such as time shift TV replay at the receiv- 
er, can be easily accomplished in many programs, while 
the intention of the contents-provider is reflected. 
[0105] While there have been illustrated and de- 
scribed what are at present considered to be preferred 
embodiments of the present invention, it will be under- 
stood by those skilled in the art that various changes 
and modifications may be made, and equivalents may 
be substituted for elements thereof without departing 
from the true scope of the present invention. In addition, 
many modifications may be made to adapt a particular 
situation or material to the teaching of the present in- 
vention wilhouCdeparting from the central scope there- 
of. Therefor, it is intended that the present invention not 
be limited to the particular embodiment disclosed as the 
best mode contemplated for carrying out the present in- 
vention, but that the present invention includes all em- 
bodiments falling within the scope of the appended 
claims. 

[0106] The foregoing description and the drawings 
are regarded by the applicant as including a variety of 
individually inventive concepts, some of which may lie 
partially or wholly outside the scope of some or all of the 
following claims. The fact that the applicant has chosen 
at the time of filing of the present application to restrict 
the claimed scope of protection in accordance with the 
following claims is not to be taken as a disclaimer or al- 
ternative inventive concepts that are included in the con- 
tents of the application and could be defined by claims 
differing in scope from the following claims, which differ- 
ent claims may be adopted subsequently during prose- 
cution, for example, for the purposes of a divisional ap- 
plication. 

Claims 

i 

1 . A digital broadcast transmitter, comprising: 

a first transmitter transmitting digital broadcast 
programs; 

a definer defining either one of signals including 
at least a signal representing permission/prohi- 
bition of temporal recording of digital broadcast 
programs as a temporal record control data; 
and 1 

a second transmitter transmitting said temporal 
record control data associated with a broadcast 
program data. 

2. A digital broadcast transmitter, comprising: 



a first transmitter transmitting digital broadcast 
programs; 

a definer defining either one of signals including 
at least a signal representing permission/prohi- . 
5 bition of temporal recording of digital broadcast 

programs as a temporal record control data; 
and 

a second transmitter for transmitting said tem- 
poral record control data which is added to a 
10 sequencing data for digital broadcast pro- 

grams. 

3". A digital broadcast transmitter as claimed in claim 
2, wherein said sequencing data for digital broad- 
15 cast programs is either of a PMT (Program Map Ta- 
ble), an EIT (Event Information Table) and an SDT 
(Service Definition Table). 

4. A method for receiving digital broadcast programs 
20 comprising the steps of: 

receiving either one of signals including at least 
a signal representing permission/prohibition of 
temporal recording of digital broadcast pro- . 
25 grams as the temporal record control data; 

receiving the broadcast program associated 
with the received temporal record control data; 
and 

controlling a permission or a prohibition of a 
30 temporal recording of the received broadcast 

programs in accordance with the temporal 
record control data. 

5. A digital broadcast receiver, comprising: 

35 

a data receiver receiving either one of signals 
including at least a signal representing permis- 
sion/prohibition of temporal recording of digital 
broadcast programs as the temporal record 

*o control data; 

a program receiver receiving the broadcast pro- 
gram associated with the received temporal 
record control data; and '? 
a controller controlling permission/prohibition 

45 of a temporal recording of the received broad- 

cast programs in accordance with the temporal 
record control data. 

6. A digital broadcast receiver according to claim 5, 
50 further comprising a recording device recording the 

received broadcast program, when the temporal re- 
cording according of the broadcast programs is per- 
mitted by the controller. 

55 7. A digital broadcast receiver comprising: 

a control data receiver for receiving either one 
of signals including at least a signal represent- 
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ing permission/prohibition of temporal record- 
ing of digital broadcast programs as a temporal 
record control data added to the sequencing 
data for digital broadcast programs; 
a broadcast program receiver for receiving the 5 
broadcast program associated with the re- 
ceived temporal record control data; and 
a controller for controlling permission/prohibi- 
tion of a temporal recording of the received 
broadcast programs in accordance with the 10 
temporal record control data. 



grams is executed depending on whether a replay 
request has been entered before a predetermined 
time or not. 

A digital broadcast receiver according to claim 5, 
wherein a determination of permission/prohibition 
of the temporal recording of the broadcast pro- 
grams is executed depending on whether the 
number pf past replays is less than or more than a 
predetermined value. 



8. A digitalbroadcast receiver as claimed in claim 7, 
wherein said sequencing data for digital broadcast 
programs is either of a PMT (Program Map Table), 15 
an EIT (Event Information Table) and an SDT (Serv- 
ice Definition Table). 



9. A digital broadcast receiver, comprising: 

20 

a broadcast program receiver for receiving the 
digital broadcast programs; 
a control data receiver for receiving the record 
control data transmitted with a sense of the 
temporal record control data in accordance with 25 
the data for controlling associated with the re- 
cording of the received digital broadcast pro- 
grams, and 

a controller for controlling permission/prohibi- 
tion of a temporal recording of the received 30 
broadcast programs in accordance with the 
temporal record control data. 

10. A digital broadcast receiver, comprising: 

35 

a receiver for limiting receptions of digital 
broadcast programs; 

a control data receiver for receiving a record 
control data transmitted with a sense of a con- 
trol data associated with a temporal recording, 40 
in accordance with control data for recording of 
the digital broadcast programs obtained by the 
limited-reception, and 

a controller for controlling permission/prohibi- 
tion of a temporal recording of the received *s 
broadcast programs in accordance with the 
temporal record control data. 



11. A digital broadcast receiver according to claim 5, 
wherein a (determination of permission/prohibition so 
of the temporal recording of the broadcast pro- 
grams is executed depending on whether a replay 
request is directed or not before a termination of re- 
cording operations. 

55 

12. A digital broadcast receiver according to claim 5, 
wherein a determination of permission/prohibition 
of the temporal recording of the broadcast pro- 



10 



EP1 130 915 A2 




11 



! 



EP 1 130 915 A2 




12 



EP 1 130 915 A2 



Q 

§ 

ll 

a, O 

|2 

Eh 

13 

o 
*3 



Q 

w 
2 

s 

o 
OS 

Cu 

Tl 1 
E- 1 Q 
Og 

go 

o ° 



Pi 
o 

& 
5 
o 

Q 

o 



o 
w 
Pi 

> 

O 
o 



o 



13 



EP 1 130 915 A2 




14 



EP1 130 915 A2 



START J 



S51 



FIG. 5 



PRESET 
MAXIMUM SHIFT TIME 



7 



S53 




S52 



N o 



N o 



S54 



PRESET POSSIBLE SHIFT TIME 
-MIN (PRESENT TIME - BROADCAST START TIME. 
MAXIMUM SHIFT TIME SPAN) 



S55 



(PRESENT TIME - SHIFT TIME SPAN) S 
PRESENT RECORDING POSITION % 
PRESENT TIME ? 



Yes 



r 



S56 



PROCESS 
REPLAY 



N o 



S57 



L 



DELETE TEMPORAL 
RECORDED DATA 



15 



EP1 130 915 A2 





r 







3 AUDIO 




VIDEO 
IDER 




w 

Q 


MPEG 
ENCC 




PEG/AC 
ENCO 












CO 



16 



EP 1 130 915 A2 



MEANING 


VIDEO RECORDING PROHIBITED 
(& TEMPORAL RECORDING PROHIBITED) 


VIDEO RECORDING PERMITTED FOR SUBSCRIBER ONLY 
(&TEMP0RAL RECORDING PROHIBITED) 


VIDEO RECORDING PROHIBITED 
(& TEMPORAL RECORDING PERMITTED) 


VIDEO RECORDING PROHIBITED 
(& TEMPORAL RECORDING PERMITTED FOR SUBSCRIBER ONLY) 


VIDEO RECORDING 
(& TEMPORAL RECORDING PERMITTED FOR SUBSCRIBER ONLY) 


VIDEO RECORDING PERMITTED 
(& TEMPORAL RECORDING PERMITTED) 


■0 




























Q 














i-J 














O 














C=5 




























O 


O 


i — i 




CO 




O 


O 


O 


O 


o 


O 


o 


i — < 


o 


X 


X 


X 


X 


X 


X 


Pi 
O 




<=> 


o 


o 


o 


o 


o 














i w 




























o 














W 














Q 





























17 



EP 1 130 915 A2 




FIG. 8 



S82 *■ 



ISSUE SUBSCRIPTION CHECK COMMAND 

i — 



LOOK-UP RECORD CONTROL DATA 
IN RESPONSE FROM IC CaRD 



/- S83 



S85 



.Yes 




PROCESS 








PROHIBITED RECORDINO 





PROCESS 
RECORDING 



PROCESS 
TEMPORAL RECORDING 



S811 

No 




S87 
S89 



ft 



_. S819 
I 7 



PROCESS 
TEMPORAL RECORD! KC 



18 



EP 1.130 915 A2 




FIG. 9 



' LOOK-UP 
PRESENT DATE 




EP 1 130 915 A2 



& CO CO CO 

^ rQ 



«^ cm 
co ^° 
S 



^! *t* *»-« 

~° rO 

2 2 w 

J3 P 5S 



»— < 
CQ 

&« 
O 

W 
CO 

2 



co co ^ cr> 



^ Tt« ^ 
CO CM CXJ 



ca 

H 

a 
D 

CQ 

I 



o 
cx, 

o 

CO 
Q> 

o 

Cm, 

§ 



o 
u 

CD 



-a 
o 

CD 



I 



5 J J 



8P.3 



O 



ii 



O 

g 



CO 
CO 
U, CD 

I o 

00 o 



o o 

I i •«■-» • <— t 

g CO CO 

o O O) 

s 

CD 



o o 



00 

o 
o 



? 

> 

o 

O ■ f-H 



cs? cd* cc? 

n, cu 

a> a) a) 

^ t-l 

co cd erf 

Ph a 



20 



EP1 130 915 A2 



O 
2 



5S 



a 
w 

cq 

K 
O 
« 

o 
« 

Q 
PS 
O 

o 
w 

PS 

o 
p* 

S 
w 

Eh 



o 



o 
2 



w 
w 



O 
O 



O 

i — i 



o 

I— I 



1 

o 
o 



o 



3 

DO 
CO 



03 
> 
O 



CD 



o> 



21 



EP 1 130 915 A2 




O 

I— I 



22 

JNSDOCID:<EP 1130915A? I > 




23 



EP 1 130 915 A2 




24 



EP 1 130 915 A2 



DATA STRUCTURE 



NUMBER 
OF BITS 



BIT STRING 
NOTATION 



digital_copy_control_descriptor () { 

descriptor_tag 8 
descriptorjength 8 
digital_recording_control_data 2 
majciiiiuni_bit_rate_f lag 1 
coiaponent_control_flag 1 
copy_control_type 2 
i f (copy_control_type==01 ) ){ 

APS_control_data 2 

} 

else{ 2 
reserved_future_use 

} 

if( ioaximuD_bit_rate_f lag = 1 ) { 

maxinuni_bit_rate 8 

} 

If{ coiuponent_control_f lag =1 ){ 

coBponent_control_length 8 
for(i=0;i<N;i++){ 

component_tag 8 
digital_recording_control_data 2 
maximum_bitrate_f lag 1 
reserved_future_use 1 
copy_control_type 2 
if (copy_control_type=01) { 

APS control data 2 



} 

else{ 
} 



reserved_future_use 2 



i f (maxinuiD_bitrate_f lag=l ) { 
maxinium_bitrate 

} 



uimsbf 
uimsbf 
bslbf 
bslbf 
bslbf 
bslbf 

bslbf 

bslbf 



uimsbf 



uimsbf 

uimsbf 
bslbf 
bslbf 
bslbf 
bslbf 

bslbf 



bslbf 
uimsbf 
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